2S storage protein gene of Douglas-fir: characterization and activity of promoter in transgenic tobacco seeds.
To date a few sequences regulating expression of conifer seed-specific genes have been reported. To characterize Douglas-fir (Pseudotsuga menziesii [Mirb] Franco) 2S albumin storage protein genes, a genomic DNA sequence containing upstream promoter sequences was isolated by screening a Douglas-fir genomic library. Sequence analysis of the Douglas-fir gPm2S1 promoter revealed the presence of RY-repeated elements (GCATGC), and multiple E-box motifs (CANNTG) and ACGT-core elements, features characteristic of 2S storage protein genes in angiosperms. When fused to the GUS reporter gene, the 1.16 kb Douglas-fir 2S promoter sequence was sufficient to direct transient expression in both developing Douglas-fir embryos and maternally derived haploid megagametophytes. Analysis of this promoter construct in transgenic tobacco showed that expression was restricted to embryo and endosperm in developing seeds and was not detected in vegetative tissues of two-week-old seedlings. These results strongly suggest that both structural and regulatory elements as well as upstream signaling components controlling the expression of 2S albumin genes are highly conserved during evolution.